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i 3 ft&mt -v ixfrtiKhULiami 

mmftWM tz a i mmz^m-z zt^o. m&m 
wsmtmA i mmt<?)5u&t:£mz-£Tm~? h o 9 

imSJM2) N i Sr. WLA iWtiN i kcoOritS. 

itUT 1 %*ffi<r>m?>.tt-*h N i #>A,&-5f£&J«»3I 
Jf£»Ji£U tv h U x ?x<0:£tt£A 1 k-f&m&m 

l KIBIB^IS^W^oS^f ft. 

Ci«*«3] N i MA l?§?§i;t£N i k^WcA 
CifcLT4«i%m±. 4 2«*%5foHfiefflLT. f&fr 

-rs n i tptztah m&mmmz m& l , mr? v o ? 

k -ttrnxm 1 iztmom-smmommiTm. 
imxm4i n i ma immkmu i fcco-stf-a 

lZitLX4 2m&%lXt. 8 7. 8fl%HTffiML 
T . !£}tftSttt<W*Df4S(ztt LT 8 XELL . 2 6 %JilT 

i i,z%mcom^mm^m^jm, 

[tt^«5] Tif, KA l^fcl^Ti t(7)^tf» 
tJtLT2«4%*jff«fflLT. ^Sc««0^^©@fc 
JtLT 1 %*iHiO#^^*-rST i #^3:.Sf££JK*SfS 
Jg£rJ6*l£U IgVhU -y^XcO^^A 1 k^&miK® 

[«^JS6 3 TiJ.gAl ?§i§i:ST i tco^-ff* 
fcJtLT 2nm%0±. 36. 5S?;a%*j?tflMLT. 
M^UWcOT*^^3itUT l%JiUi. 1 2%5fcjfftf)/lE 

[f»^«7 ] t i £ , ra i mmkmr i fc co-^-ffa 

UfcLT3 6. 5»*%fcJlh. 8 6»»%mTffifflL 
K^ff^T^^itLT 1 2XJ2LL. 2 5%£l 

[IS*Jf8 3 NbJ, ISA l&?§tf£Nbt<7>-£ihf: 
itLT 1 %*)H<OJl»^rs NbA>£>3r&f£&Jgi£5SJ§ 

fcJttT4«fi%m±, 5 3»*%*»lttJHLT. 
IttfOT^ttfifclbLT 1 %liLh. 1 2%*>fcoff*£ 



^£Nb*>£&£K&Jgtt?IS£®fi)tU KvMJ 7 
Sr A 1 fcTrt-S-M F4RRHb&HiJ:<aai£- 
*k -T l {ctB«fco^£#1^SBi;tf8c. 

[lt*«103 Nb£, igAl^tSNbt^fh 
SCifcLT5 3Sfi%JiLt, 92. 4«*%UTfi&fflL 
T, ^HiW^^^fltCitLT 1 2%ia±. 2 

[if^jsi u mnm^ v*. cvd, pvDt&s 

<n\vfixfr(n-trmz£ im^mmmimm-hm^m 
i ~ i o co v ^^tni—mizMm<r>M^mfA^>mm)jm. 
irnxmi 2] ^-titwfcvh'j -yfxfrhK&msm 

<t^»s«tKA i mmk<r>Kjfc*£.&$itTm-?h o 

[ffc&g 1 3 3 Uftmtk LXim&. ft?. *7 4X* 

sajt*ft. 

[IS^3S14] KJIWO. I~3 0;«m-e£).g»f2*£ 
tt?Sf^6M»B 1 3 WE«<0*-&«3H<o«ftfir«£. 
[|f^«15] Al 2 0 3 . A1N. SiCXIiSi 

3 N 4 <?)v^ix*>co|gi!ia#^^ffl^-?.i«^ 1 3Xli 1 
4 ^IBiftco«^W^OMjt*ft. 

iwm 1 6 1 is^w4t sftzmtttttmnmsm 

Sr2 0-8 0%t-rsW*JBl~l 5c7)^-fix*^-^c 
[W*^l 7] K&JK»«#ifc»£MStL*:f&. IS^ 

[|§*JI 1 8 3 K#MfcW^^m@tc^ UO. 0 5 

~~8o%x'$>&m&m®ttm^&m?mi 7izmmco 

mttmtcommiz&mmmtfm&z tix% z>&mw§. 

zntefesnzftmzti, jmztitisk&mwmftmiiz 
a i mw/W-smztiz zkizx o . is#mi*siii:S[A 
i ®mkcr>%.mrf£.mizti, m-? *■ u y 
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[i«^2 o ] m&mmmtfw i x& o . sen i o 

l&A 1 ?§j#tKN i tcO-^fffitCitLT4« 

i 1 k fgv f y v?xcr>£ftWA i 

[W^JS2 1 ] m&mwmmtfK it^^iNi^ 

fiWBMtf. SA 1 i§*§fcl£N i fc<0^H-Jltcitt-C4« 
«*J2LL. 4 2»*%*SS, i£&g«3IJl<0*3#l£»- 

[Ef#92 2] M&S&ffJltfN i T£> 0 , MN i cr> 

ammtf. sea i jmt&sN i to-^itfititLT4 2 

Sfi%feLL. 8 7 . ^JWfflWOffS 
MKMWfWJMlSW 8 % feLh. 2 6 %JaTT'$> £ fc 

ISA l mmtmr i tcO-^ftitcJtLT 2« 
1 %*}HT'S> & k k i> lZ , h 'J -y ? A 1 

mimi 4 1 k^sssm^t i -c$> *) . mr i <r> 

f£A 1 j^jifcKT i fc<0£ft»tCttLT 2« 

• 3 6. 5 w&mmmnmzi? 
mttmtnw^mmn 1 1 2 x*srr » & 1 1 

RHfc^Wi: oa^ft-c* i»it*jg 1 9 izmmnmizw 
mxm2 5 ] m^mmmtfT i -c* 9 . mt i <o 

ffiffl***, f£A 1 SStRT i tco^l+JllcJtLT 3 

6. 5«4%oji. 8 6»m%ot. m&mmmcom 

hkk h U -y ?Xc7D-£ffc#7Vl'S^M K&JB 

[11^2 6 ] l&feJRI&KJIfr'N bT£> 0 . I£N b<0 
«fflS^\ !£Al}§&i:I£Nbi:0-£ft3tCltLT4© 

1 & k k i> fc, ISv h 0 y 7 xco^forfA 1 

[ft**27] K&Jg&gJftfNbT'ilb'y-. StNbiD 

ttm***, ra i mmkmMbkvtisitsnzitLrAm 

MXm±. 5 3ttt%*3K K&JRfcSif <0/S£**f£fr 
ftW^T^ttffi^ 1 %£Ul, 1 2 %5foHTS> & i: k i> 
iz. m-?h V v7z.<?>£ifcifiA 1 kT)V^±-i H^JS^ 

[i«*ja28] m&mmmwNbX'$> Y ), KNb«o 

«ffli*»\ ISA 1 JgjgtKN b tcO^ltfi^JttT 5 3 
lti%OL, 9 2 . 4MXJ2TF, K^«»SS<0JS$ 
*^tjC^c0^fiSo 1 2 XJJLL, 2 5 %WTT'*> h k 



kUz, vhg •y^xco^^'T/i^5^-< Y±W,mtis 

*T»4»*JB 1 9 (CgBttOft^tm. 

titm&&mzffi&2titi%imzftmzti. 
ftmzixKm&m&mttmiizAimmtf&mstizz 
kizxKi. w^mm^mmmk ka i corje^ 

k-tzm&m®. 

[i»*«3 1 ] IS^^^^WO . l-30^m 

x'$>&m»m 3 o £Ett0ttg*m. 
im#m3 2 3 Kii^r^A 1 2 o 3 , ain. s i 

C. X«S i 3 N 4 ^V^-rfLA-T'*>SI»*^3 0X(i3 1 

**2 o~8 o%x-b&m%m. 19—3 2tfo^-m*>— « 

mnz&mm*tfM&2ti&m#mi 9-3 3cr>^-rti 
fi^mizmmcmsmm. 

[ m?m 3 5 3 m&mffixnw-imm&mttwmiVf- 
%is@<7)o . 0 5~8o%ti»6iiffl3 4 (cieieo^ 

[000 13 

[«H^JS-TS««i^»3 *&mtftt6iM k v h 'J y 
[0002 3 

im&nnm m-smikii. immwz&w.mzm. 
£LK®&tHk-£ftx'h*). &mftn&^mffift&$:tem 
mzmrnvx, Mmmttx-iimLTZZfr^tzmtmi 
**mzi,tzi>(ovi>&. s*wt:tt. tt®ktt®*m 
x-sirttzm&mx'h o.^vv-y rxkftwm. m 

[00033 z<r>#x'h&m&mi*tfm. Rv&mm 

it^mm^fAk {±. Al s Ti, Ni s N b^^ 
JRs 3srL< 1ST i A 1, Ti 3 Al, A 1 3 T i , N i A 
K N i a A 1 . Ni 2 Al 3 . Al 3 Ni % Nb 3 Al, 
Nb 2 Al, Al 3 Nbf^iSft^«vHJ7?X 
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[0004] &ffi§Hk&tomfem®commim t l 
■cut. ^^jsra-fk-^3P^*^^*-^^To>f 

(hp) mtKiimmttEEim <h i p> ^--s. 

(HP) 3j L < {iSfclltJ^^j EEfiE^ (HI P) -fS^rjS 
[0005] 

icii. hp&^h i pm<omm-jrmizx-yxmi& ■ ms. 
itzndzb&xz-r. znmnjLmizti^xmmijai. 

[0006] * fc % 4HBtt&«ira-£*ra?>S£fc: 
idle, ^*co^JS*^«^f, fttf£gfSrfteft£« 

1 1 m& ■ 7fE&i*Tizto^xftdnm%mT& 
[0007] zti^fsmzmmt^ . nnm 2 e 

0 9 3 7 6^438, ttPR¥9 - 2 2 7 9 6 9^*8«3 

^-mmwt^K tommmwz&^xmmcDA im 
mm\tm («ka 1 2 o 3 ) £-&j£$-tf-&*g£-*m 

6 0 9 3 7 6#^fg. S.t>\ -227969^ 

%z>mmmm&<7)&A-'&*>-tki,zmfezti. m&m® 
ft&$mtz-&&z\bimmb%&. ttz. m^&im 

1 LT L4 0 b v>o fclBMjft* t*LT . 



[0008] -^r. *6*f«tf>+Tfc . #&<7>m?L£ 

iz. vhv •ytxizfttfizmxitzmii. ftumntmu 
bbi>iz-?r<?>tfmimm.-{tztL&w. 3&g, ^vyzm 
<7>wm?mm±&TLx\y<. 
[0009] 4^sf*. *£&^£a 1 mn-kmbn 

iSfcf h Z btzi. 9. ±ta<7) J: 3 £8*ft£H*K** { 
b , a 1 ^^a?&-i-S-r-?.l^tc4'^^ 

^&mWi<?>&*mziL^xffl&zti.xL^. 

ttliafflk&tfS&tit z b izi 0 . 

Mitt ■& ^ *<t# 0 . 4^ . *Qm-<r>mm 
■*fmth tzMzmmcvtmsft a&TZtt^tz 

E.&mmiz£ ^xmbtitem-sttmizii. &mx'$>&m 
<nm%i*te^im*$tix^%\.y®&¥. imm- 
frnftmnfatm^ztix^tt^^fo o ^. 

[0010] *^HB(i, zcr>£ o *m&micoGt& 
fiffl.HlzfKfrX ZZtifci, <r>xh 0. Znnmbt&b 

z^it. wtmxnzfflma/i&vHtt&bbbiz. *m 
mm. &mmitamm. x.v&mb4tmmk&mtfm& 

hzblzfrh. 

[00 11] 

mm*mmthtz#>oy$-m t%*>*>. *muz* 

mx$> 1 x . tmrnm mm \z&mmm £b&llx& 

imztitzitmzjzm t-wk. icmzti£.&&mm» 
muzA 1 mmnsmt&zbiz x 0 , ^«^siii: 

^A 1 ^tcORlCSr^^-yrTM^MJ •/ 7X*&f& 

•thzb *mmbth®&tt®<nw&imitf&mzix 
[0012] ^mmzawx\±. nij, a 1 w&b 

N i fc<9-£ff££JtLT4SS%*^fs&fflLT» ^|j*f 
<0T*«ffiEfcJt LX 1 %5feg|co«^iS:^rS Ni*>^ 

&Zbi)m$.L<, ±7tNiSr, A 1 j§^fcN i b<Ffe 
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tts^it lt 4 mm%w± , 4 2 l x . 

-?&Z\bi>1fr£L<. ISIS^Ni?:. A l jf&fc N it 
0-£ff-S£itLT4 2«g%JiLb. 87. 8S«%WT 

&mLx . -im&coy-mmizitLx 8%v.±.. 2 6% 

&T<D/!*$-#t-i>N i *>4>&£&JS&?UI£r^j£L, 

[00 1 33 sf^MHtefel^Ttt. T i A 1 

MtTit <D-£f tfi lc Jt L X 2 L T . 

ttmtn^mLmzitLx 1 %*§tojp*£-;rt&T i 

*>£>2r&&JR1gHSJi£-^<S;L. -7hU-yi7^cO^#:5-A 
1 fc-r^Cli:^#^L<, £*:Ti£. Al»Ti 
fc<0-£ff-*£itLT2Sm%fcLh. 36. 5««%*}H 

«fflLT. tfSStt^^KilfcJtLT 1 %VJl. 1 2% 

i:<7)iS^)t-r-&Ct*>»^L<. iHlflltcT i Sr. Al 
Jl^tTii O^-fta^Jt LT 3 6 . 5 Jffi%m±. 8 
6«*%J2[TttHLT* ttf&WW^fe&fCJtLT 1 2 
%J2LL. 2 5%mTO^£#^Ti^<o3r&&Jg& 

[0014] MiZ, ^eJHHKfc^Ttt. Nb£, A 1 
?§?§fc Nbt cO-^-f tfifcJt L T 4 fj S%*§tflTO L T . 
#ifctt<W%*M2t;r.ltLT 1 %*fficr>m*.^i-& Nb*> 
&3r&&KU8Di5:^j£L. 7f'J./7X^MAl 
fctl»ut*<ffSL<, £*:Nb£, AlIitNbh 
tfO-^ff-fiKifc LT 4 »*%jajb. 5 3mA%&ffi{%m L 
T. #ifctt^T^&gfcJ±LTl%Jilh. 1 2%*if?5 
Jf^5:*^SNb*^^-S^Jl«[Se^^L, vh'J 

a i tr^s-^-r K4fWBHb&fiifc <r>m. 

■Smt-f&Ztiil&it L<s |S|«t;NbSr. Al?gj§i; 
Nb£<?>&ih6£JtLT5 3fta%iU±. 9 2. 4 ft* 
%WTfiOTLT, ^fiJcW^¥%ag^JtLTl 2%a 

[0015] *swHctJv*Tii* tamm* cv 

[ooi6] *3m<.z xtits , ^tt$rt -7 h y 
•y7xfr^%hmtzttm<owimm£X'h-?x. m^-mt 
n&miz&ms^mLWMZB&Lx&mffitmLmft 

mztititemzftmLtim, mkztitzm&mmftwi. 

mzA 1 «F»tr^»t 6 £ t J: 0 . S&RgHMMftlS 



[0017] *wmz&^x\t. ftmtt txmt. 
^u*- *zm?, smj)<mm,x'h&$ji 

Wl£«HW£ffi^£C:^*FlfcL<. Jglc. &JJ#0. 
l~3 0;umT&&*^^£JBV^.ri:a<#£LV>. 
&i>. A 1 2 0 3 , A1N, SiC. XltS i 3 N 4 60^-r 
ft*>0^#mJB^£.£fc**#*Lv\ 

[0018] *ft.mzts^xit. &-&mmiz&ib$,tt 

3k &«M^Miic«£lBigL*:fA. &JW&g#tfcW£te 

&Zbtf1ft£L<. * fc , *MW%SgC» LT 
0. 0 5~8 0%T£>5&Jg^*£fflO£^fc#Jl!f;fcL 

[0019] ituar. ftmtb v h y 

•y ? * mx-$> -> x . mftwm<?)mmiz& 
mtmmtfMitLis iix *h &mtmftmt*mmzti. 
m&mtemttmtim&miiizm&z titifemzjtmz 

s i t j; o . ^Sttss 1 1$ a i mm t (om&tf± 
mzti. m-?hv 'y?x&Bf$.ztLx%&zt*mwib 

[0020] *mft,Z*>\. ^X\± . ^JR«g«*<N i T 

Ni <oteffls**A i jg^i: n i bn&mmzitt 

<7) 1 %*JSTS)S i: fc ifc. Vb'J y ^XC0^*iA 1 

r*4ifc36«»4 l< . n i <7>mm&tfA i mm 

bNib (D^mmizik LT 4 ««%JJLL. 4 2 

m. &fmmmcomz ^mt<^^mm<o 1 %ull. 

8%5fa?fT&£ 1 1 (=. v h v y?x<n±te.tfA l b 

t>i-$i-j v±mmt&fob <r)M&mx~fo& z t t»t 
l< . i5j«ttc n i cr>$mmrfA i sat n i tco-^tf 

AtZltLX 4 2m&%l?Xk, 87. 8K4%mT. ^« 

wzmcom z i>*fimt<v¥#>®.mcv s %ia± % 2 6 %ti 

iS^ftTSil.; i: tif 4 L^. 

[0021] xmuzts^xii. &mtomm& 
Tix-ho. t i (?)ttfflft«iA 1 mmb t i t ^thi 

^JtLT2^*%*^. ^gfefea«^$A«^fli«c^F 
%«Sc7) 1 %5fe1fT* S i: 1 1 (* , ~?hV-y? WSzik 
tfAlX'h&Zbtflfr&LK. itz. T i coteffli* 5 A 
1 ?§j§i:T i fc^H-fiCJrbLT 2«4%W±. 3 6 . 

1 XISUL 1 2 %*)flT'fc^ 1 1 1> tc. -?h*) v? 
&m<A 1 tr;U5^-^ HAMBfc£«|lifc<0«£ttTft 
SC:tt»tL<, TOc, T i ^ffl«*<A 1 
T i i:<0-^ft*^JtLT 3 6 . 5M&%0±. 8 6MM. 
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JjLh, 2 5%&.TX'$>&bbi>lz^ -?hVv?X0>£fc 

[0022] ®c *ma,zt5\,\T\t, i&mmmtf 

*m5k<F> 1 h b b & 13. V h y -y ? *<0:£tt 

#A 1 T'S>3.1fc#£F£ L< . ttz. NbcOffiffli^'A 
liitNbk tf)£f«fc:ifc LX 4 «»%W±. 5 3® 

JiLh. 1 2%*SfC*>Stt tic. 7hU -yJ?XCO^* 

#a i tr/t^^M K^S^b-^itcoii-^-c^Sc: 

fc^fh3KJtLT5 3Sfi%J.jlh. 9 2. 4|»%Jjl 
T. ^JSttlgaiOll^^SiW^^SOl 2%m 
±. 2 5%WTT&£fcfcM::. 

[0023] . JcfUf , Mffib v h »J 

a l »»ft<4«$*i* CktJ;9> tt6MMUMftM 
fcKA 1 *»fc«ORl6j8f«aBSi'U ISv h 'J */?Xim 

^ixxtc^ z t ztmb-t&m&ttmwm&ztiz . 

[0024] *JW!fc4JVvCti, ft 

iHH1WAl t O, k A1N. S iC. X<iS i 3 N 4 <7> 
V <fW>fli & Z b L ^ . 
[0025] *»HfciJHT«* 

#m&2tn z b l< . 
tmmwmwim&e) o . o 5~ 8 o & c 

[0026] 

mWcomi&nMmi BIT. *36«&IBHM*fc:*-2 
[0027] *3&mm 1 cO{BM«. *ifc«4: h 'J 

•y ? **&**a^*ro^»#8;-c* ^ . 
gmiz^&mmmzmtfLL. nbixtz&wammL 

o . &mmmb a i jf^hco^ESr^e^^-r . i n 

-situ <*<D*g) -£j£T"?HJ y?X*JMH-tC 



[0028] aWMBfctJ^Tii. A 1 Jgi§fc&Sfc$g 
[0029] IfrUtf . AfttTOiailCN i . T i . N 

bwttfr^xQ&mmmzm&Lxftm. Rz/rft 

rjsu. a \w®nttmtizm-&mtim*to±.-tz>. 
z(Db* cr>Km<7m$iW*Tm& ( ^ 1 3 ) tc^ 
-r. 

[0030 ] 

[SI ] 3Al+Ni-Al 3 Ni : AH 298 =- 1 5 0 
k J /mo 1 

AH : ^Sfl^ ( AH<0lZX%mi&) 
[003 1] 

[^2] 3A1 +Ti->Al 3 Ti : AH 298 =- 1 4 6 
k J/ m o 1 

A H : ( A H < 0 £T«R»6> 

[0032] 

[S3] 3 A 1 +Nb-*A l 3 Nb : AH 2g8 =— 1 60 
k J /m o 1 

AH : ( AH<0^T^RJC) 

[0033] jLieaucfcv ^T^-rai . ;<ot^^s 

it*^*3V^T«iC:<?)»c^Sr*'Jffl-t-S» i b iz X ->X . 
«£«»<a#*aqt»3it.& «->T. HP 

(mmimmx-h^^mif/xitism:^^^ 
&m&*m<?)Wkimi£b%z . 

[0034] ^rfc . t«fi»SW4 

mtommczm&ztiz v h- u -y ^^w«^srMP-r& 

^tn^t, XliA 1 t^S^t-^lfcOS-^Di: 

?i<?)mm3mmiz&txmM:~? h y y ;x5Mtwf 

[0 03 5] !|fff^26 0 9 37 6^$8. R 

If, imw- 9-227969 ^IB(c^$fi.SSgii^ 



bim**). i n-s i t uT'^JfcT&cOJi-eHJ x7 

mmmx-t>9. mm^^m^i-^^mm&Miz 
iet&s. 

[0036] *5&H^3t3V^Tfi. N i & A 1 ®j§k N 

1 tcr>^mmkzitLX4mm.%^mmmLx. #tsc#<o 
&mmm*m&L. Rmizx om^^vn'j y? 

fflftiiA 1 mWit N i fccO-^ff-fttCJtLT 3 . 5«ft% 
*>fT£> & i k tfmzKf- £ L < . 3 *«%*)HTft S £ 

Tl&ttgtcibL-C 0 . 8%*itT*>£.r fctfSfcfflfc L 
[0 0 37] N icT^ffli^A 1 jS^tN i i<0-£ff 

aictt lt 4 wM%vxtmm lt . 4M»»<o¥^a*c 

ItLT 1 %JiUiO^Sr^-f--& N i *^=3:S^m«S« 

^^ii&^jsp^^icT)^**^ wmmxmbii. 

0%£Lt vMJ y^Xco^^^S^A 1 fc-T 

&c:fc#Hitfc&&;£a6fc$?£L<:5M.> (> #?gHjt 

* a i n i k^amzitLx i mm%aji. r 
v. &immm<r>m*zttt&mcr)¥tm&izitLx o . 

2 8%JiLht-^h.{i'J:v^ 

[00383 r7hij 7 7^ 
*fcft£S»r.g>.ri:fc < J:9 . ?f'J-y ?.x<?}£ffc£fll 

h y y a i (,za, ^mmz&j&2ti& 

^msit-^m^m^m&Lx^^ ~?hv<y? xiz 
ftmm?mte3%ttTX'$>taf. vm; 

[0039] N i A 1 N i &OgitftfCjt 

LT4«ft%jy±. 4 2fll%Ai«fflLt. 
TUttatctt LT 1 %JJLh, 8 %Jkffi<7)mA-&&-t& N 

•7 b V v7XCr>£#$:A 1 TVUS -M K4MSMb-&3l 

fiA i mmt n i t^ttatcibLT 6—4 onrnxx- 

&S£JtLT2~7%T*&&£fc*>lg{C#;*L<. 3~ 
6 %T<fc h Z k ft® IzVft L V \ 
[0 04 0] N i<7)®m&t:Alffi&kNi fcCO-^ff- 

ft tcit lt 4 «ft %*3t«ffl lt , mtt^tmmz 
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it LT 1 %*)W«0JS^5r*t- ■& N i frt>%&&mmm 
ZBfS. LtH&SiZ^ V h >J y ? X<o£tt£ A 1 k T)V 

$.-)--( Y&wmtsmt nmttto k-tzzk aw t & 

*<*tffiL<4H. —2k N i<0fiMft^Alj§^ 
tNi fccO-&ftftfc:ifcLT4 2Wft%JiLhffifflLT. * 
ttHW&ttSfclfc LT 8%ULt<9JP*£W-f & N i *> 
<?&S&«&^£^Lfc^k:i|liMaHc. 7hiJ.y 
^X^?rA 1 t7/^t>( K k com.S 
Wki~&Z\ktf&Mk&&ti#)l,z1fr£ L<3rV*„ 
[0041] ^fc, r-?hij 7 ?^ 
fls£A 1 kTfr^l ¥±Wm<t^k<^m.^ik-t 

&i kit. ftwmcr>mmc?>&mmgm<?)mAkm.zMM 

rhZklCXK). WJ y9X<7)±W^WmmiZA 1 k 

[0042] Ni*. AliitNi tcO^ffftlCjt 
LT4 2«ft%JiLh. 8 7. 8«S%OT«fflLT. # 
SJfWOT^fiES^ Jt L T 8 % tLh , 2 6 %WiT<7)mZ- £ 

Wik-tZxlkfimZHK ti5. Ni^fflft«Alv§ 
*§2:Ni fc^tf-ft^ifcLT4 5— 8 5«ft%T$>S^ 
k*mzft£L<. 4 8~8 3«ft%T^i.C:t^!|ttc: 

tdJtLT 1 0-~24%X'$>hZkWm.\ l zMt. L<, 12 
-2 2%T'*>SC:i:*<1t^if4L^. 
[0043] N i W<sU8S£-A 1«N i k^tY 
mzit L T 4 2 «ft%*?S«ffl L T . #U*f 0¥%Sa 

tcit lt 8 %*ffi<7)m.x-tt'f& n i frt>%&&mwim 

<^r^. — N icoffifflfti-A immkN i tco^tf 

Mfcit lt 8 7 . 8Mm%mmm lt . 4M»» «vf^s 

SlcitLT 2 6%@f)J?^5r^rrSN 1 *^^r^#JRIS 
~M V^mmtismk-thZktfWmk-%:*) . -7h'Jy 

5 %mm&Lx Ltd tiMzm-t l<^\ 
[oo44] ^viT\ &mmfc^to<rm'®.cn-r>z'h 

&%-£&zki l z£9i$Lm~f&k^?&>m*m\ -?b<j 

•y ^x+t^^-&^S^ft*^»*T5%mTT*^ 
[0045] *%BBT'Vi -5 r 7 (,ij 7 ;x<oS 

mw<o&mm.mmcom?>-k ft £-#ifsp-r s i t i o . v 
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«ffc 3 %WTT'$>*Uf . V MJ «y ? Xc^ffrj^T/U S 

[0 04 6] *«JKci3VvcWU Ti £A 12g*§fcT 
i fc <0-&tffifcJt LT 2 LT » tt®M<7) 

^SgKJtLT 1 %*SIO<5^*^-ST i frt>*& 
&m&mmt:Bf8.L. Kmiz£*)&&iZtlZ>'?bV-y7 
X<0£ffc£A 1 k-t&Zt&ftZLW Ti<0« 
fflfiiiA l wmt T i k^&HitJtUT l • 5«*% 

*air* s z t a«wc#* l< . i «*x*arc* s £ 

¥%©@tit LT 0 . 9 %*§ST*& hZk **S»cJSF* L 
<. 0. 8%*»Tfe* .li: LV*. 
[0 04 7] T iOffiffliS-Aljg^fcTi fcO-Sff- 
fi£JtLT2«ft%JiU.«ifflLT. ^m^co^mmz 

jtuc i %tLt^jp^&*-rsT i frhKz&mwam 

^m^l-tzm^Ut, vh'j7^>fK:Tii:Al^ 
tlS 4NSHfc£4iaa#S*<, tt«*T«fo 3 % 
Ulbfc&O, vM;-y?X«D£fls£%«3:A 1 

®T^£K^£;pJffl-?-&*:46£<±, Ti<7)®m&£A 
1 «F»fc T i t<D<£ritmizit LT0 . 5 «*%ULh. S. 
AJBMSS<7)il^^*tJt*f^T^SEStcJtLT 0 . 

[0048] TiJ. Alj£j§fcTi fccO^ItSKJt 
LT 2 ,36.5 «M%*}8teffl LT . 4HBt 

«c0T%Sf§tit LT 1 XELL, 1 2 %*jf «ff^£*r 
TSTi &Jg|£««£^j£L, »Cfc:J:9Jft* 

?W7f'J7? Xtf>£#:£ A 1 i: T/P 5 -M K&Jgia 

a i mm t t i t cottn&izit lt 4 — 3 4 « 

fi%T*>&^fc#jg{;:*fiL<. 6-3 2 flXT* 6 

W&ttSfcifc LX2~-\Q%X'bhZk A<Kfc$F £ L 
<. 3~8%TS>^»^i:*^{c»ltLV^ 
[0049] Ti<7)fiOTfi£Al^fcTii:<7)-£H- 

fifcJt LT 24«%*»ttffl LT . 4Mft»Watt«te 
it LT 1 %*)W<7)^S:^-rST i 
Sr^fi£L^^(c{±, -eh'j -y A ltr^ 

5 +4 ¥^mt^mk<r>m^kk^t z k tmrnt* 
htzwzmt l,<&\ t i <r>mms.*A 1 

tTit c^ffStit LT 3 6 . 5 J»%m_t.fl!ffl L 

t. ftmt<w2m®izitLx 1 2%«±io^sr^r-r 
st i fr^*&&jm.ffl§z&i£.vfi:i%'0tizi>mmz. 

k <?>m.&fa k-rhzk immk^h^izm l < & 

[0 0 50] T i A 1 jg^tTi fc<7)-&lt»tCJt 
LT3 6. 5«ft%£LL. 8 6«*%HT«WILT, # 
fl^^^feflKJtLT 1 2%ULt, 2 5%OT^J?^ 



5r*-TI.T i*^=5rS^S«SJl^(KL. KJEfcr J: 0 
~? V >J -y 9 *<D£te £ T)V^1r4 V&mffiit 
&fak-fZZkip$f&L^. Srfc, TicofMittAl 
»tTi t<^ttgfcJtLT3 8— 8 4«4%T^I. 

dt*<jgtc:ifiL<. Ao—s2m.m%x-hhzkim 

SdlfcLT 1 4^2 3%X't)$>ZkWmt,z&£ L<. 1 
6— 2 0 %T*> I. - k L^„ 
[005 1 ] Ti<D&ffl*£Alig}§J;Tii:e')£#f 
mzit LT 3 6 . 5 LT . #ifc»co¥% 
©SfcrJtLT 1 2%&fficr>mX-t3rthT i 
Jg&II/f £®j£L£*§£fcli, ^ h U »/ 7X<0£f*£T 

s -m h &mfgnt^mk z k &mm k tchtzwz 
»*L<^rm Tinmm&ZAimmkTik 
<o^mmizit lt s 6 9&%tmm lt . Kftmwvz 
tmizvcLx 2 5%m<r>mA.tt-t&T i *^^s^jr 

$ KAjwKk-^iufc-ri i k tmmk % K) . v Ml 

»^T 5 %j@gS# LT L* 3 t:Mz»t L < =5rV». 
[0052] ZZX\ ^mL-^m<r>w&L<r>—ox'h 

&2itZZklz£*)&Wi-&k^o%)mt:m\ VMJ 
•y ^X4>tcSiTrS^JS^** I *W^T'5%JilTT*.ti 

{fras^ < mmt -& - 1 **t £ s . 

[0053] *^BJtCfcUTti, Nb£A 1 ®mkN 
bkcr>^jrMizitLX4m&%^mmmLX. frf&#cr> 

wmmzittx i %jm<nm*-*?i'r&Khfrt>ti:z> 
&mwm£M!&L. ^mizj:<om&^ti6-7hv 

*co±fci:A\k^n,Zktim&L\^. Nbcoffi 

mmtA i mmk n b t^tfstjtLr 3 . 5«a% 

ife-ST'ft Sit l&Hzft * L < . 3 ««%*StT**> S - 

T^ttgfctt LT 0 . 8 %*jfT'fc & £ **sg^» ^ L 
<, 0. 7%*JST*)S£t* f ^(=»* L^. 
[0 0 54] Nb«ftffll?:A 1 &i§i N b t W£ff 
fitCjt LT 4 ®4%ia±ffiffl LT . ftffit<0¥*BB&tZ 
ttLX 1 %J3LL<7)iI^ ^*-rSNb*>A,^rl» ^WMWM 
immLtz^iz^ b V »?^+tN btAlK 
4«Sii4AI0aMfc^WO3S#«3&f. #W¥T'«ffc3% 
JiLht^rO, vh»J-y^^.^«cSr%«^A 1 t-TSi 
t*<ffllit^S^^c^L<^vn ^r*3, #?69Jc7)# 
S8TJ)SRiE^^fiJM-ri»^fc(i. Nb^^ffli^A 

1 jg^t N b fccD-^itatclfcLT 0 . 9«S%JiLh. S 
Z/, ^JS»^OJ?^^^tX«^^fiig^it LT 0 . 

2 6%J2LLfc-m(fi:^. 

[0055] Nb?:, A 1 N b tcO^-fhStik 

LT4«fi%JiUi. 5 3®i%*JS«fflLT, ttffc*f<7) 
T^ttafcifcLTlXJSLh. 1 2%*iScO«^f:^-rs 
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^fcco&i^fc-f&££a<JiF£L»-\ Srfc, Nb<?)ffiffl 
fiiiA i n b koy&ttmzitLr 6-5 0ff»% 
XhhZbij^zm^. L<. 8~4 8ftfi%T'£>£.ri: 
j&*m:»4 Lv\ &®&II®<?5Jl*<i#1iJtf*0¥ 
«Sffigtclt LT 2 — 1 1 %T'* £ Z t L < . 

3—1 0%Tfo£Ztimiz#&L),\ 
[0 0 56] NbOftfflltAlSWBfcNbkflJ^S 
* Wt LT 4 ft&%*fltffif|] LT . &flttf WSKSfc 
JtLT l%5N«<OJ^S:^rrSNb*>^^S^||tft5®g 
£JBfftLfc*&£fc:fi. v MJ y ?X«9:£f*£A 1 i: 7VI- 

s-m v&mmz'tMkcom.i&ib'r&zbim&tz: 

iNbk cO^fHIfcit LT 5 3«&%feLh«ffl LT . # 

mtwoT^aatntLr i 2XJSLh«w***#-*Nb 

>y A l fcT/US"M H^S^k^tOii 

[0057] N b Sr. A 1 mmt N b t^ftfitcjt 
LT 5.3flttXGLh. 9 2 . 4MS%iaTffiffl LT . # 
UtWOTM^ttfftcJtLT 1 2%JiLh, 2 5%V.T<7>m*- 

mi-&Nbfrt,%z-£zmtemmi:Mf$.L. Bimizx*) 

&m%ixZ-?bV -y 7 T/PS:M HAJRra^t; 

3*fc-<hg>c:i:##*L^. 3r*i. Nb^ffliliAi 
mmt N b t<?)-&ltfit=J:tLT 5 5-9 OSS^T'SbS 
dfc*^c#£L<. 5 8-8 7»i%T'*l»^i:^# 

gfcJfcl/C14~ 2 3XT*4;k!«Kffj!l<. 1 

5 — 2 0 %Vtbh Z t tmiZ&t L V \ 

[0 0 58] NbO&fflfi£A l^g^§i:Nbi:<5')£•i^ 
fi^::it LT 5 3»S%5fci»$ffl LT . iHKSOT^ttS 
KitLT 1 2 X5f^<0S»£#*-*Nb 

L<£V%„ — NbiOffiffll&AlSSkNbt^ 
ItitcJtLT 9 2 . 4M»%jg<;£ffl LT . MMtWis 
ttSKJt LT 2 5 %m.<r)W*-Z^?Z> N b#£>$rS&g 

5 -M J: -T 6 CI f: #S& £49. 7h'J 

•y?xwz&mmmtz&&&tf&a.tz. Att&wcfi* 

m&T 5 %Wm LT L * 3 Kin. 
[0059] £<IT\ AlliaHfc^*«0«tt«— 

-T &#M<7>fi#ft W$T' 5 XJ2(TT%*U2n 

[0060] cicit. iijt^ttfca^s^afl^ 
ttfc*a^fc. -iisnfji, ^-M«coaaaim 



S i 3 N 4 . A1N, S ICWI. ayBBKfliftttS i 
3 N 4 . SIC. Al N<0«=*<*5. ft-)T. #ISBJ! 

[0061] arte. mdSrS^>-Mfr4Hf T*9MK> 

* N cvd. pvDt^-f^-yru-f-fyy'. 

wmzmfS.'thzbiffit.i,^. ztibmsug&m^ 
zztiz**). &mwmt:m!M%mzizWL%.-r2>zt 

ifnm^lb 0 . *fi*tf>*i< , 7hy-> ?.x<o««£ a i 

[0062] 4fc. *5HBt ittii. mt< tt®tfk 
v h 'J >y^^/i,=SrS«^tfipf<0S8t*ffiT*oT. & 

mtt<r>$m iz&mwutmm® £ mm L-c&mmim 
tizmmL. mm&mmgftmtzmsmmzfflmzti 
KXsMizftmLttk. ftmzh.tz-&mwmttmmzA i 
mmi-tni-tz ztizx*). ^smitmrnrntA 1 m 

i.>lfctCj:oTt. VhiJ y^X^i n-s i tu^ 

ztix%&mismm*Wktz>zkii i x'*h. z 
zxm^±mmmwmmi,i. -sm-tzA 1 tRjstt 

Sr^-f^ft. AHZX *)MK,*im%ikiir®l 

[00631 Hfc. *^H8fcl3V^Tii^lit*fi: LT*« 

*, e*. tlx*-. ^n^F. $>iummLX'bz> 

T§4. 

[0064] Srfc. *«WK*JV^T. ^-litWfcLT* 

^^Srfflv^^. f#f>^i»a^«^5-[a^m3LT 
e»-fk-r-s» i i=3&«T# . ao, muzmmt ■ mmm.u 
&m<?>m&*tt5--?hzktfX'%h. ttz. m^z^g. 
%L?<?>imzmj&izmm-t&zkiz±~>x. whtum 

£i>mz>zktfTZz. -?%h-h. jis, ^mmx-t 

y^*>'«TL^<44. L«>L. *%BH(ciJV^T(±3i- 

^Tb&^n&m^xmmt&mwk-tzzttz* 
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[0065] 4fc. *S6BJt=fe^T{i. 

[0066] 3ri> . ^Bj^fcv ^T(i1ir^+^ffl-? 

L<. 0. 5~1 0//mT"*>S43£&^£ 

^yymm<^. imtf3 0ummx'$>&#£:m 



[0067 
IN, Si 

i". 

[0068 



c s i 3 N t <7i\,*i^fr$:mmt®b txm 



] 







A 1 2 O s 




A 1 N 




S i C 




S i S N 4 





[0069] <Z^X\ mil&mmfrftM* W5g<oii& 
JWU^asWU -?-co±tA l (ifrlK^A 1 ) Jrigat- 
S. dcot^fflv^A HifcfcA ltcPS^-f. #}9 0%U 

±.nmmx'hhif&L&z.%<mm-tzzttfX'%. * 

1 (i&6 6 O'C) X *)®.+x;±.t%z,m 

7 o o-c^-eMfeu &mw&mttcr>fflmzA i jgj§ 
izmmztitz?m<gmm*3iKx . awtrsateWB 

h y . y , VhlJ y ^Xtf^ 

ftmgic?)mmizx+ft%:i>cox'$>z> . 

[0070] StC. RJ&&*»7 Lfc«(C. 
0 0-50 OriSKi^i&KAW £ L < . 4£&f*l$|g 



[0071] ssBt-r ss-^W4«o-7 h y y ^ x<r>±x 

IzmtXli. mUXT i — A l 3kl,zr>\ \X?*XfrZ> t , 
ft^WWiA l - r i c h»^A l 3 Ti, T i A 
l s Ti 3 A l«3<S**4L. cn^.£7)mfflffatX2 

mmtm t>ti& zkfrt,. £mt %&mAmmzm t 
x~? h <j -y 7xk%h&jgmik&®i*mi-t% z t 

f^fcr^rffiJ-g-tcftoTA l fc#a^Jg*»*^S 

[0072] 
[«2] 
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azAPirajiG □ -to 




A L CBJUG KM.m.yb) 


Al-Ni 


A I ,w j 
*v i 3 ix 1 


ou* 


DO 


N 1 oA 1 « 


1 1 ^3 

1 1 Ut> 


An^AA 7 


N i A 1 


1 638 


91 R^lfi 
£0> v OU 


Ni 3 Al 


1385 


12. 2 — IS 


Al-Ti 


A1 3 T1 


1350 


62.5~63.5 


T 1 A 1 


1480 


34~56. 2 


Ti 3 Al 


1180 


14~23 


Al -Nb 


A 1 3 Nb 


1680 


45~47 


I N b 2 A 1 i 


1940 


12 — 17 ! 


Nb a A 1 


2060 


7.6~8.8 



[0073] •f^hib. TtlsS-TJ H&JOSHteft* 

m-& DTA*&>?&#mz-t:mfA 1 w-timmz 

[0074] *&mzio \ ^x i± . m$m&x'$> h 
tfmiz&#>z>-frf&mcr>tmm£2o-~-8o%t-r&zt 

3o~~7o%ti-&zttfmztt* u*. ftmt<r>{m 
m<2 o%*m<?)w,<&izim&mmb lt+#5t5£jk£ 
&®i-&zttfx'%-?. a*;, 8o%*j8i.&^ic{i 
a 1 ^<^f(c^*-£#±t, TfUiH-j v&mmit 
$w^<ni*mmMtti:hfrt>X'bz>. *^&bj 
\i-mm^^mA^mm-i>^M^^mzi5 v 

[0075] *^t3fc^T{i. 

ISFitv->. ZcD^tizX'O. vhij7^xm$t>f 

Sl^-£WB£^(cfiBi-f -& - 1 #*WC£>-& . 
[0076] Srfc, iiOt ^«ffli-^,^S^<7>^% 
&S#:bMifctt<W*3EHl<9 0 . 0 5-80 %TS> 
tmtL<. 10-7 0%T'AI.Ii:^l^L<. 
2 0-60 %X'h -Sit t LA*. &J18j5fc<0¥ 

%&g##i^o¥i£&&<o 0.05 & «^ 

^'ffoT<^^*^]iX0fSV^-^fiEi:^ , 3. 80%*ir 

[0077] 3ri3. *^tcfc^-c r^mm 1 0- 
1 5 0jum<0#ffcttj tv^at#<i. ft&mm^Vzn 
W&lz$>-oXli. r^gio~-i5 0//m<7)tf j 



<x*-m<omitizh-?xit. n 

#15 0*8t?)*§£-T\ *&!£fi#0 . 1-3 O wmiOi 

# 1 5 0 BLh<0*£"C\ tmm*0 . 5- 5 0 0 u mCO 
[0078] *5KBcom 2 OflWi, ftmtt 

tt. ^m±mwm^wMiffj\&^mz^m.^ixtiitmi t z 
ymzti, yzmztifz&mmftmtizA 1 jgjt^^t 

[0079] 4 . «»fiO^R«HMI(c^x. T . ^JR 
[0080] 

[0081] (Utt^t 1 ) ^-tifW t LX . 3 F%ttSA*4 
lumX-^hA 1 2 0 3 &? , ^jgaa^t^r 

SNi £ffll;U 0-8 0*W%. ^JB 

Mss^a* 4 <4-4 2ft&%kKc&i.?iz. mmm* 
■y*r9miz± wmtmwiz&mwmmzmfiiLxi&m 
wmfttm {&mmm-) zmuLt:. mz. 
wMmL^m^^^z-^ML. -eo±tcAi (tp 

IRc7)$«Al (A1050. «S>99. 5%) ) 

L^:. 0. 0 0 133PacoM&TX'Uit><U&Lti 

ft. Hff*T7 0 0°Ct-ClHl^tTA 1 £#i5U 3^- 

- 1 ^ra^m^tc^ txm3 izm-tm^ttm^mm t 

[0082] &*3, ai{i*tJt*rC'S)SA 1203^ 
( ) <n 5 ^ offi^^^^i^^stSM^XT 

4^. H2{±^Jg«Sa («<l«ra, 

* : 4@»%) Sr»figL^I5[Wr'*)^A 1 2 0 3 ^ 
(»im> . 03{±^JRtSS« (IS<l^m, ^ffl 
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fi : 411%) *^fiKL^tiC«-C'S)-l»A 1 2 0 3 &^ 

m (frmit) =10:0. 05»i&R : 4Kfflff:£4f> 
(<#fit) = 5:5. 06<i^«: #JR^ft^) (flsfil 
Jt) = 2 : 8. H7tt&R : &KIHt£% (ttHJt) = 
0 : 1 0Xh&. 

[0083} z it. siste* r A 



•? h D y ? X«j££^ft§ -ItfcKR* XRD fl-ArT 5 £ 

oT. roj XRDKTtii/Cfc-t:-?** 

[0084] 
[f!i3] 





: &flfffli;£tt ((rait) 


10:0 


8:2 


5:5 


2:8 


0:10 








0:10 
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o 
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60 
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70 
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o 



[0085] SI 3 „ &U f ®4~7tCtJV^TBB<?>*»5:«t 
fc«£WB <&JS : ^JSfSHb^H ((HUfc) =0:1 

o) (co^TtSit^rtiT^-s.^ts-sifZL^. 

[0086] (HSS0IJ2 ) ftMtk LX . ¥«3*i@**4 
7wmtWA 1 2 0 3 ft-? , £®&S/ifc3r 

SNUfflSL S^#«^3 0-8 0«sW%. i&JK 
»ae<50ft^<4~-4 2M4%t^&J;dtc, &§«8M 

WC, in^*?«if510//m^Ni^5fe^2S^?-ti-§ 

U HM0U1 fclSISOSmcj; 9 A 1 ^#?«UT^» 



fyljl t|alt<^3^-r. 

[00873 313 tc^-ra 0 . g|»J 1 tciU-t&gBt 
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